Identification of the in vivo and in vitro phosphorylation sites of rat liver fructose 1,6-bisphosphatase.
Rat liver fructose 1,6-bisphosphatase appears to be unique in that it extends 24-26 residues beyond the COOH-terminal amino acid of other mammalian fructose 1,6-bisphosphatases and this extension contains phosphorylation sites. Using as a frame of reference the 335-residue sequence of pig kidney fructose 1,6-bisphosphatase (Marcus, F., Edelstein, I., Reardon, I., and Heinrikson, R. L. (1982) Proc. Natl. Acad. Sci. U. S. A. 79, 7161-7165), the rat liver enzyme would extend to residue 361. Limited proteolysis in the COOH-terminal region of the molecule with chymotrypsin, trypsin, or both sequentially, led us to establish that the phosphorylation sites are located at Ser residues 341 and 356. The in vitro phosphorylation of purified rat liver fructose 1,6-bisphosphatase by the catalytic subunit of cyclic AMP-dependent protein kinase results in modification at both residues, although the major site of phosphorylation (61%) is at Ser-341. In contrast, rat liver fructose 1,6-bisphosphatase purified from animals that had been injected with [32P] phosphate contains most of the label (81%) at Ser-356.